Ⅰ. Introduction
Periodontal diseases are inflammatory disorders that give rise to tissue damage and loss, as a result of the complex interactions between pathogenic bacteria and the host's immune response 1, 2) . Several mechanisms of periodontal tissue destruction have been proposed and include a complex array of factors such as those derived from the immune response, direct bacterial influence and the host system in response to this trauma. The popularist view would hold that a primary etiological influence is the engagement of bacterial and host enzymes, including proteases, metalloproteinases and glycosidases, in the destruction of periodontal tissues 3, 4) . 1) Chapple et al. 5) reported that total antioxidant activity is reduced in saliva of patients with periodontitis relative to that in non-periodontitis subjects. It is likely that the role of reactive oxygen species (ROS) is common to both bacterial and host-mediated pathways of tissue damage. A number of studies have considered the effect of an imbalance in the oxidant/antioxidant activity detected in saliva and gingival crevicular fluid (GCF) in periodontitis patients 2, 4) , predisposing such individuals to the damaging effects of ROS within the periodontium.
Studies have indicated that total antioxidant activity within the saliva of patients with periodontal disease remains at the same level 6) or is reduced 2, 4) , compared with non-periodontitis groups. No alterations in antioxidant levels within GCF samples in response to elevated O2-production have been demonstrated in adult periodontitis 4, 7) and chronic apical periodontitis 4, 8) . Therefore, such imbalances in oxidant/antioxidant con-centrations, coupled with sources of iron and copper which exacerbate the production of the highly reactive․OH species, could potentiate severe periodontal tissue damage.
Such events have been noted with periodontal ligament cells and gingival epithelial cells undergoing cellular damage and cell lysis in the presence of ROS 4, 9) . Free radical species have been implicated in the pathogenesis of over 100 conditions 1) including rheumatoid arthritis 10) , acute respiratory distress syndrome 11) , AIDS 12) , and more recently periodontal disease [13] [14] [15] [16] .
Superoxide dismutase (SODs) are one of the antioxidant enzymes in protecting the cells against the deleterious effects of ROS 17) . 18) . Although EC-SOD contains Cu and Zn, it is very different from intracellular Cu/Zn-SOD that EC-SOD has much higher relative molecular mass and possess attached carbohydrate 17, 19) More recently, ROS have been implicated in the pathogenesis of periodontal disease.
Several studies have shown increased generation rate of ROS from peripheral blood polymorphonuclear leukocytes (PMN) in rapidly progressive 17, 20) , juvenile 17) , and chronic adult periodontitis 17, 21) . There are very few studies concerning the relationship between SOD and inflammation in the oral cavity or periodontium, and the results are conflicting. A significant reduction of SOD activity was found in gingival tissue adjacent to deep periodontal pockets 17, 22) .
Similar SOD activities were found in periapical granuloma and healthy gingiva 8, 17) . A remarkably higher SOD activity was shown in irreversible pulpitis, suggesting that SOD activity increases with the progression of inflammation 23) . Studies concerning ROS and/or antioxidant enzymes mechanisms in oral fluids are also limited 2, 6, 17) . In addition, the relationship between antioxidant levels and activities in the gingival tissues have not been systematically studied in patients with periodontitis.
It can be hypothesized that these enzymes have individual distributions and expressions, they may be upregulated in oxidant related inflammatory periodontal disease.
To understand better the mechanisms by which human gingival cells are protected against oxidants, this study was to evaluate the cell-specific protein expression and distribution of the major antioxidant enzymes, Cu/Zn-SOD, Mn-SOD and EC-SOD in healthy and periodontally inflamed human gingiva.
Ⅱ. Materials and Methods

Subjects and gingival tissue specimens
The subjects consisted of patients (n=53) 
Immunohistochemistry of SOD isoforms
The obtained specimens were fixed in 10% Ⅲ. Results
Microscopic features and Expression of SODs
Mild to moderate inflammatory cell in- (Table 1) .
2) Mn-SOD
Immunoreactivity of Mn-SOD was markedly increased with severity of inflammation and in particular, expression tended to concentrate in the border of epithelium and connective tissue. It was also expressed in the capillary wall (Table 2) .
3) EC-SOD
EC-SOD was not expressed in the epithelium and connective tissue and only expressed around the small capillaries and it showed similar distribution in immunoreactivity regardless of severity of inflammation (Table 3) .
Ⅳ. Discussion
Soon after the discovery of SOD activity by McCord and Fridovich in 1969, it became clear that this enzyme is absolutely necessary to maintain life in aerobic organisms 24, 25) . SODs detoxify O2 -by converting it 24, 25) .
Cu/Zn-SOD is diffusely located throughout Specific antioxidant trials have been carried out in animal models, however most of them have been withdrawn 25, 27, 28) . Antioxidants, including the SOD mimetic tempol, vitamin E, and vitamin C, have been used to treat hypertension 29, 30) . These antioxidants have multiple effects and require continuous and usually long-term administration of a narrow range of doses to produce an antihypertensive effect, and vitamin C has not proven to be effective in the treatment of hypertension in patients 30, 31) . 
Ⅴ. Conclusion
This study was to analyze the cell-specific protein expression and distribution of the major antioxidant enzymes, Cu/Zn-SOD, Mn-SOD and EC-SOD in healthy and periodontally inflamed human gingiva. Gingival specimens stained with haematoxylin and eosin were divided into four groups, healthy, mild, moderate and severe periodontitis, with severity of inflammation under the microscope.
From this study, following results were obtained. Figure 7 . 이번 연구는 염증성 치주조직내 증가된 SOD의 활성이 치주질환자의 산화자극 정도와 관련되어 있음을 시사 하였다. 2) 주요어：periodontitis, Superoxide dismutase(SOD), anti-oxidants, reactive oxygen species(ROS)
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